Running title: epileptiform discharges in olfactory-limbic cortex 17 18 Abbreviations: 4AP=4 aminopyridine; CA1=cornu ammonis area 1; CNQX= 6-cyano-7-19 nitroquinoxaline-2,3-dione; DNQX=6,7-dinitroquinoxaline-2,3-dione; AP5 =2-amino-5-20 phosphonopentanoic acid; EC=entorhinal cortex; FRs=fast runs; LOT=lateral olfactory tract; 21 PC=piriform cortex.
INTRODUCTION 46
In vitro brain preparations have been extensively used to study the mechanisms underlying neuronal hyperexcitability and epileptiform synchronization. Pharmacological treatment of isolated Moreover, further significant increases of correlation were observed comparing early and late FRs 172 recorded before seizure activity in all but PC/CA1 pair (n=4 out of 8; Fig. 4C ).
173 Figure 4, approx. here 
174
The comparison between the correlation coefficient of late FRs before and after seizures in the 175 limbic region, showed a consistent, but non significant decrease of r 2 in all pairs with the 8 in PC and propagated to l-EC (12.59±8.79 msec), CA1 (30.5±8.93 msec) and m-EC (34. 3±, 7.29 Figure 5, approx. here 180 Interictal spikes initiated in both hippocampus and m-EC 6.5±4.3 min after the onset of 4AP 181 perfusion and propagated bilaterally within the hippocampal-parahippocampal region. These 182 spikes occurred independently from the PC spikes observed at the end of the FRs and their 183 features resembled the GABA-mediated pre-ictal potentials previously described in rodent slices 184 (Perreault & Avoli 1992) and in the isolated guinea pig brain (Uva at el 2009). The hippocampal 185 interictal activity developed into more complex spikes organized in burst-like events and 186 consistently evolved into seizure discharges (double dots in Fig. 6 ).
187
The onset of the ictal seizure-like discharges in the limbic cortices was characterized by the 188 disappearance of FRs in m-EC and CA1 (but not in PC and l-EC) and by the occurrence of fast 189 activity at 10-60 Hz that started either in the hippocampus (n= 6 out of 13) or in the m-EC (n= 2 (approximately 1-2 s) and showed frequency range between 20 and 40 Hz. Late FRs were 251 characterized by faster oscillations at 40-60 Hz, superimposed to a slow potential and were 252 terminated by a series of large amplitude spikes. We analyzed the correlation between all the 253 possible combination of the recorded structures during FRs and found an increase in the mean of to occur in the olfactory cortex confirming that the two types of epileptiform discharge are similarities with the GABAergic spikes described in rat slices of hippocampus and neocortex 288 (reviewed by Avoli, et al. 2002) and in a previous study performed on the isolated guinea pig brain 289 (Uva, Avoli, & de Curtis 2009) . Interestingly, we recently demonstrated that partial disinhibition 290 induced by a short arterial perfusion with 50µM bicuculline in the isolated guinea pig brain 291 correlated with the activation of seizures in the hippocampal-EC region that were preceded by 292 pre-ictal spikes . Intracellular recordings have also demonstrated that these preictal spikes 
